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$A\in GL(n, C)$ $B$ ,




$G$ 720 , $P(G)$ 60 icosahedral group
. $E(z)$ $G$ generating property
:
“ $E’(\zeta)$ $P^{1}$ 2 $G$
. $\theta(\zeta)$ ( $=$ ) $z=\sigma(\zeta)$ $E’(\zeta)$
$E’(\zeta)=\theta(\zeta)^{1/12}E(\sigma(\zeta))$
$E(z)$ . ”
$E(z)$ 3 3-parameter deformation 2 $E_{1}(a, b, c;z).$ .
$GL(3)$ $G$ generating property ,
$Z\simeq P^{2}$ rank 3 $E_{G,Z}$ ,
”logarithmic vector fields” .
$E_{G)Z}$ (1- 2-paramerer) deformation .
$G=G_{336}$ ( 336 ) .
2 $G_{336}$- ( )
2.1 Klein
$U_{3}=\{u=(u_{1}, u_{2}, u_{3})\}=C^{3}$ $G=G_{336}\subset GL(U_{3})$
4,6,14
$F_{4}(u)=u_{1}^{3}u_{2}+u_{2}^{3}u_{3}+u_{3}^{3}u_{1},$ $F_{6}(u),$ $F_{14}(u)$
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, $C[u]^{G}=C[F_{4}(u), F_{6}(u), F_{14}(u)]$ . $X=\{x=(x_{4}, x_{6}, x_{14})\}=$
$C^{3}$ , $\pi_{G}:U_{3}arrow X$ $\pi_{G}(u)=(F_{4}(u), F_{6}(u), F_{14}(u))$ $U_{3}$ G-
. 2 $u,$ $u’\in U_{3}$
$G\cdot u=G\cdot u’\Leftrightarrow\pi_{G}(u)=\pi_{G}(u’)$
. $\pi_{G}$ , $C[x]=C[x_{4}, x_{6},x_{14}]$ weight w $(\cdot)$
$w(x_{k})=k,$ $k=4,6,14^{\vee}$. . $\pi_{G}$ Jacobian
$J(u)= \frac{\partial(F_{4},F_{6},F_{14})}{\partial(u_{1_{J}}u_{2},u_{3})}$




, $J^{2}(u)=(h\circ\pi_{G})(u)$ . $D=\{x|h(x)=0\}$
.




$Vh(x)=\tilde{h}(x)h(x)$ , for some $h(x)\sim\in C[x]$






$D|^{}$. logaHthmic vector fielb .
$V^{2}h=V^{3}h=0,$ $w(V^{2})=8,$ $w(V^{3})=10,$ $[V^{2}, V^{3}]=(280/3)x_{4}x_{6}V^{2}+(4/9)x_{4}^{2}V^{3}$ .
${}^{t}(V^{1},$ $V^{2},$ $V^{3})=M_{V}{}^{t}(\partial_{x_{4}},$ $\partial_{x}6’\partial_{x_{14}})$ $\det M_{V}$
$(\neq 0))$ $h(x)$ .
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$(\omega_{1},\omega_{2},\omega_{3})=(dx_{4}, dx_{6}, dx_{14})M_{V}^{-1}$ (21)




$\pi_{G}^{-1}(x)=u(x)=(u_{1}(x), u_{2}(x), u_{3}(x))$ ,
, $\varphi(x)=\sum_{j}$ cjuj $(x)$ rank 3 $E_{G_{i}X}$ .
$E_{G_{t}X}$ $G$ . $E_{G_{2}X}$ $\pi_{G}$ $\pi_{G}^{*}E_{G,X}$
$u_{j},$ $j=1,2,3$ ,





$\tilde{V}^{1}\tilde{\varphi}=\tilde{\varphi}$, $d{}^{t}( \tilde{V}^{1},\tilde{V}^{2},\tilde{V}^{3})\tilde{\varphi}=(\sum_{j}(\tilde{V}^{j}M_{\overline{V}})M_{\tilde{V}}^{-1}\tilde{\omega}_{j}){}^{t}(\tilde{V}^{1},\tilde{V}^{2},\tilde{V}^{3})\tilde{\varphi}$ (2.3)
. $\sum_{j}(\tilde{V}^{j}M_{\overline{V}})M_{\overline{V}}^{-1}$ G-$\tau\grave$ , (2.3)
$\pi_{G}$ “pull down” $E_{G_{1}X}$ :
$V^{1}\varphi=\varphi$ , $d{}^{t}(V^{1},$ $V^{2},$ $V^{3}) \varphi=(\sum_{j}P^{j}\omega_{j}){}^{t}(V^{1},$ $V^{2},$ $V^{3})\varphi$ , (2.4)
$V^{1}\varphi=\varphi$ , $d{}^{t}(\varphi,$ $V^{2}\varphi,$ $V^{3} \varphi)=(\sum_{j}P^{j}\omega_{j}){}^{t}(\varphi,$ $V^{2}\varphi,$ $V^{3}\varphi)$ , (2.5)
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1. $[V^{2}, V^{3}]=f_{2}^{23}V^{2}+f_{3}^{23}V^{3}(i.e. f_{2}^{23}= \frac{280}{3}x_{4}x_{6}, f_{3}^{23}=\frac{4}{9}x_{4}^{2})$ .
$E_{G_{1}X}$ 5$)$ , $P^{j}$ :
$P^{1}$ $=(\begin{array}{lll}w_{0} 0 00 w(V^{2})+w_{0} 00 0 w(V^{\theta})+w_{0}\end{array}),$ $P^{2}=(\begin{array}{lll}0 1 0-2^{p_{2\theta}}-p_{22}^{0} -1^{-p_{22}^{2}}q(p_{23}^{2}-f_{2}^{2\theta}) -1^{-p_{22}^{3}}z[p_{23}^{3}-f_{3}^{2\theta})\end{array})$
$P^{3}=(\begin{array}{lll}0 0 l-\frac{1}{2}p_{23}^{0}-p_{33}^{0} -\frac{1}{2}(p_{23,-p_{33}^{2}}^{2}+f_{2}^{23}) -\frac{1}{2}(p_{23,-p_{33}^{3}}^{\theta}+f_{3}^{23})\end{array})$ ,
where
$w_{0}=1$ ,
$(p_{22}^{0},p_{22}^{2},p_{22}^{3})=(-(1/81)x_{4}(20x_{4}^{3}-63x_{6}^{2}),$ $(11/9)x_{4}^{2},$ $(1/56)x_{6})$ ,
$(p_{23}^{0},p_{23}^{2},p_{23}^{3})=((7/27)(656x_{4}^{3}x_{6}-3x_{4}x_{14}-162x_{6}^{3}),$ $-(1540/3)x_{4}x_{6},$ $-2x_{4}^{2})$ ,
$(p_{33}^{0},p_{33}^{2},p_{33}^{3})=(-(98/9)(576x_{4}^{6}+904x_{4}^{2}x_{6}^{2}-3x_{6}x_{14}),$ $-12936(2x_{4}^{3}-x_{6}^{2}),$ $210x_{4}x_{6})$ .
, .
$V^{1}\varphi=w_{0}\varphi$ , $d{}^{t}(\varphi,V^{2}\varphi,$ $V^{3} \varphi)=(\sum_{j}Q^{j}\omega_{j}){}^{t}(\varphi,$ $V^{2}\varphi,$ $V^{3}\varphi)$ , (2.7)
$Q^{j}$ $(k,$ $l)$ - $\dot{\alpha}_{kl}$
$w(\dot{\alpha}_{kl})=w(V^{j})+w(V^{k})-w(V^{l})$ (2.8)
. $Q^{j}$
$Q^{1}$ $=(\begin{array}{lll}w_{0} 0 00 w(V^{2})+wo 00 0 w(V^{3})+w_{0}\end{array}),$ $Q^{2}=(\begin{array}{lll}0 1 0-\Sigma q_{23}-q_{22}^{0} -\iota^{-q_{22}^{2}}z(q_{23}^{2}-f_{2}^{23}) -1^{-q_{22}^{\theta}}\pi(q_{23}^{3}-f_{3}^{23})\end{array})$







2. (2.10), (2.11) (2.7) with(2.9) .
$E_{I}(r, s)$ :
$w_{0}=14r-42s-6$ ,
$(q_{22}^{0},$ $q_{22}^{2},$ $q_{22}^{3})=(-(1/81)(7r-3)x_{4}(56rx_{4}^{3}-210rx_{6}^{2}+12x_{4}^{3}-21x_{6}^{2}),$ $(2/9)(7r+2)x_{4}^{2}$ ,
$(1/252)(7r+1)x_{6})$ ,
$(q_{23}^{0},$ $q_{2S}^{2},$ $q_{23}^{3})=((14/27)(7r-3)(784rx_{4}^{3}x_{6}-252rx_{6}^{3}+264x_{4}^{3}x_{6}-3x_{4}x_{14}-36x_{6}^{3})$ ,
$-(280/3)(7r+2)x_{4}x_{6},$ $-(4/9)(7r+1)x_{4}^{2})$ ,
$(q_{33}^{0},$ $q_{33}^{2},$ $q_{33}^{3})=(-(196/9)(7r-3)(672rx_{4}^{5}+1064rx_{4}^{2}x_{6}^{2}+240x_{4}^{6}+372x_{4}^{2}x_{6}^{2}-3x_{6}x_{14})$ ,
$-2352(7r+2)(2x_{4}^{3}-x_{6}^{2})$ , (140/3) $(7r+1)x_{4}x_{6})$ .
$E_{\Pi}(s)$ :
$w_{0}=-42s+6$ ,
$(q_{22}^{0},q_{22}^{2},q_{22}^{3})=((4/3)x_{4}x_{6}^{2},$ $(16/9)x_{4}^{2},$ $(1/21)x_{6})$ ,
$(q_{23}^{0},$ $q_{23}^{2},$ $q_{23}^{3})=((56/3)(8x_{4^{X}6}^{3}+x_{4}x_{14}-16x_{6}^{3}),$ $-(1400/3)x_{4^{X}6},$ $-(28/9)x_{4}^{2})$ ,
$(q_{33}^{0},q_{33}^{2},q_{33}^{3})=(-784(8x_{4}^{6}+32x_{4}^{2}x_{6}^{2}+x_{6}x_{14})$, 7056 $(-2x_{4}^{3}+x_{6}^{2}),$ $(560/3)x_{4}x_{6})$ .
$E_{III}(s)$ :
$w_{0}=-42s+4$,
$(q_{22}^{0},q_{22}^{2},$ $q_{22}^{3})=((16/81)x_{4}(-2x_{4}^{3}+9x_{6}^{2}),$ $-(4/9)x_{4}^{2_{\mathfrak{j}}}0)$ ,
$(q_{23}^{0},$ $q_{23}^{2},$ $q_{23}^{3})=((28/27)(392x_{4}^{3}x_{6}-3x_{4}x_{14}-108x_{6}^{3}),$ $(56/3)x_{4^{X}6},$ $(4/3)x_{4}^{2})$ ,
$(q_{33}^{0},$ $q_{33}^{2},$ $q_{33}^{3})=((392/9)(-288x_{4}^{5}-592x_{4}^{2}x_{6}^{2}+3x_{6}x_{14}),$ $2352(4x_{4}^{3}+x_{6}^{2}),$ $-56x_{4}x_{6})$ .
$E_{I}(r, s)=h^{-s}E_{I}(r, 0),$ $E_{II}(s)=h^{-\epsilon}E_{II}(0),$ $E_{III}(s)=h^{-s}E_{III}(0)$ , $s$
. $D$ $E_{l}(r, s)$
$\{-s, -s, -s+r\},$ $E_{II}(s)$ $\{-s, -s+1/7, -s+5/7\},$ $E_{III}(s)$ $\{-s,$ $-s+$
$2/7,$ $-s+3/7\}$ . $r\not\in Z$ $E_{I}(r, s)$ $D$






$P(U_{3})$ P(G)-rational quotient map $\pi_{R}$ : $[u]\in P(U_{3})\mapsto[R_{1}(u) :R_{2}(u) :1]\in Z$
. P(G)-rational quotient map $Z$ birational transformations




$vj(z),$ $i=1,2,3$ $Z$ rank3
$E_{G_{\mathfrak{l}}Z}(z)$ , $\pi_{R},$ $H_{2}$ $E(\pi_{R}, H_{2};z)$ .
$G$ .
, $E’(\zeta)$ $P^{2}$ rank 3 ,
$u(\zeta)=(u_{1}(\zeta),u_{2}(\zeta),u_{3}(\zeta))$ $G$
$\theta(\zeta)=H_{2}(u(\zeta)),$ $\sigma(\zeta)=\pi_{R}(u(\zeta))$ ( $E’(\zeta)$
) , $\theta(\zeta)$ , $\zeta\mapsto\sigma(\zeta)$
$E’(\zeta)=\theta(\zeta)^{1/2}E(\pi_{R}, H_{2};\sigma(\zeta))$
, $E(\pi_{R}, H_{2};z)$ $G$ generating property .
$E_{c_{2}z}=E(\pi_{R}, H_{2})$ generating system for $G$ . system
$E_{G_{2}X}(x_{4}, x_{6}, x_{14})$ .
3. $\pi_{R},$ $H_{2}$
$E(\pi_{R}, H_{2};[z_{1}:z_{2}:1])=E_{G,X}(1/z_{2},1/z_{2}, z_{1}/z_{2}^{3})$ ,
$E_{G,X}(x_{4}, x_{6}, x_{14})=(x_{6}/x_{4})^{1/2}E(\pi_{R}, H_{2};[x_{14}/(x_{4}^{2}x_{6}):x_{6}^{2}/x_{4}^{3}:1])$
.
Proof. $\pi c(v(z))=(1/z_{2},1/z_{2}, z_{1}/z_{2}^{3})$ 1 . $E_{c,x}(x_{4}, x_{6}, x_{14})$ 1
$E_{G_{I}X}(x_{4}, x_{6}, x_{14})=(x_{6}/x_{4})^{1/2}E_{c,x}(x_{4}(x_{4}/x_{6})^{2}, x_{6}(x_{4}/x_{6})^{3}, x_{14}(x_{4}/x_{6})^{7})$
2
4. $E_{I}(r, 0)(1/z_{2},1/z_{2}, z_{1}/z_{2}^{3})$ $E(\pi_{R}, H_{2};z)$ .
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